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‘Table 10-3. UCOTIO8 Controller Format Modes 


tis 
oF OB 2 0 Mode 


0] [9 [0] 0 |Normes 


0] 1] 0] a 0 [Format Mode. ‘The target controler performs a complete 
forma: of the specified disk and destroys the oki Bad Sector 

File. A new Bad Sector Fre can be supplied by the 

“This mode can be used during th format operation on an 

initialized disk deve. 


1 [0 [0] 0] o [Norwsed, 


1] 1 [0] 0 | o [Format stode with Update. fn this mode, the target uses the 
[Bad Sector File already on the disk and adds toit. Ths 
msde ean als be used 0 format sh uninitialized disk ve 


Interleave Code- Bytes 03 through 04 


‘The code in the Interleave field requests that the logical blocks be related in a 
‘spetific fashion to the physical blocks to compensate for differences in 
execution time between the host processor and the target Controller, if 
necessary. Emulex recommends that @ 1:1 sequential interleave be used for 
Winchester drives 


‘The most significant byte of che Interleave fleld (Byte 03) must be zero. An 
Interleave value of zero (hexadecimal) requests that the Target use its default 
interleave 


Ifa value greater than Lis specified in the Intesleave field, that number 
indicates where the nest logical block in sequence is located with respect to the 
logical block just before it. For example, if an interleave code of 3is specified 
‘and 1 is a logical block, then n+ Lis the third contiguous block from a, 
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10.7.2 Inquiry (Opcode 12H) 


‘The INQUIRY CDB, shown below, is « means by which the Initiator can 
request information regarding the controller and its attached peripheral device. 


‘When this command is seat to a nonesistent LUN, the controller transfers the 
INQUIRY data back to the initiztor and terminates the command with a 
GOOD status. The Initiator examines the Device Type Qualifier field to 
determine if iis a valid LUN, 
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@ Reserved 

4 ‘Alocation Length 

5 ‘Vendor Unigue Reserved Pag Link 


Allocation Length = fyte 04, Bits <07:00>. 

“These bits specify the number of bytes allocated by the Initiator for returned 
INQUIRY data. A value of 0 means that no data will be transferred t9 the 
Initiator and is not consiéered an error, Any other value indicates the 
‘maximum number of bytes to be transferred 


10.7.3 Rewind (Opcode 01H, Tape Only) 


‘The REWIND CDB, shovn below, allows you to rewind to the beginning of 


tape. 
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Rewind Timing = Byte OL, Bits <00:00> 

If the Immed bit equals 0, then the Rewind command will be completed into the 
Initiator after the entize operation is complete. If the Immed bit equals 1. then 
the command will be completed into the Initiator upon accepiance of the 
‘command, 


40.7.4 Mode Select (Opcode 15H) 
‘The MODE SELECT CDB. shown below, enables an Initiato: to specily device 


parameters to the target contiolle, This commatd is used only during drive 
formatting operations. 
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“These bits specify the LUN of the addressed device fortis command 
Page Format Bote OL Bit <O4>, 


‘This byte is supported for devices that have implemented the bit. See 
subsection 10.7.4 for further detail, 


‘This byte specifies the length in bytes of the Parameter List sent during the 
ata Out Phase of this command. 
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10.75 


Mode Sense (Opcode 1AH) 


‘The MODE SENSE CDB, shown below, enables an Initiator to receive device 
parameters from the target controller. MODE SENSE is complementary 
coiiimand to the MODE SELECT command. 
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“These bits specify the LUN of the addressed device for this command. 
age Format = Bute 1, fit <04> 

“This byte is supported for devices that have implemented the bit See 
subsection 10.74 for further details 


Parameter List Length - rte 
“This byte specifies the length in bytes of the Parameter List sent during the 
Data In Phase of this command, 


Read (Opcode 08H, Tape) 


‘The READ CDB for tape, shown below, causes the target to transfer one or 
more blocks of data to the Initiator. 
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“The following definitions clarify bits 0 and 1 


Byte 1 Bit 0 = Fired 
(0-= Read Variable Block Mode 
1 = Read Fixed Length Mode 


Byte | Bit 1 = SILL 
0 = Do not suppress Illegal Length Check condition status 
1 = Suppress Illegal Length Check endition status 


10.7.7 Read (08H, Disk) 


The READ CDB for disk, shown below, causes the transfer of data from the 
“Target device to the Initiator. The READ command specifies the starting block 
number and the number of data blocks to be read. The READ command 
terminates when the number of data blocks to be read is transferred 
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@ Logical Block Address 
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If the disconnect function is enabled, the target controller ean disconnect from | 
the Initiator while executing this command, 


‘Logical Unit Number (UAIN)- Byte 01, Bits <070s> 
‘These bits specify the LUN ofthe addressed device for this commend, 
Logical Block Address - Htes O1 through 03 


‘These bytes specify the logical block address where the read operation isto 
begin, 

‘Number of Blocks to Transfer - Byte 04 

‘This byte specifies the number of contiguous logical blacks of data to be 
{ransferred, When this byte is zero, 256 logical blocks of data are transferred 


Any other value between 1 and 256, inclusive, indicates that aumber of logical 
blocks is to be transferced, 
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10.7.8 


410.7.8.4 


Re-Assign Block (Opcode 07H) 


The RE-ASSIGN BLOCK CDB, showa below, sends a defect block to the 
Target during the Data Phase of the command. ‘The defect bloc is a single 
logical block addresses that is to be re-assigned, 
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“These bits specify the LUN of the addressed device for this command. 


Re-assign Block Header 


During the Data Out Phase of the RE-ASSIGN BLOCK command, data is sent 
in two pieces. The fist piece is the Block Header, showm below, which defines 
the length of the defect Ist. Since the UCO7/08 reassigns only a single block at 
atm, this length is always four bytes. 
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Length of Defect List - Bytes (2. thraugh 08 

“The value in the Length of Delect List field specifies the total number of bytes 
(not the total number of defect descriptors) sent during the Data Out Phase of 
the RE-ASSIGN BLOCK command. It is always four. 
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1.7.8.2 


10.7.9 


Re-assign Block Defect Descriptor Format 


“The RE-ASSIGN BLOCK defect descriptor is shown below. 


Tae De poe [ee Poe | oe | oe | ow | 
me | 7 | @ | os | os | os | o | on | 
oo Defect Block Address (MSB) 
oD Defect Block Address 
@ Defect Block Address 
a Detect Block Adieess (LSB) 


‘The Defect Block Address bytes are converted to the appropriate track ard 
block addresses by the target controller. Block addresses that specify 
previously detected or specified addresses are processed and produce duplicate 
Entries in the Bad Sector File if the ee-assignment results in the use of another 
spare block. 


If the LUN has insufficient eapacity to re-assign the defective logical lock, the 
target controller terminates the RE-ASSIGN BLOCK commend with @ CHECK 
CONDITION status code and sets the Sease Key in the Extended Sense Byte to 
MEDIUM ERROR. The Lozical Block Address is returned in the Information 
Bytes of the sense data 


Defict_List Block Address = ytes 00 through 03 
“These bytes specify the address of the block that contains the defect. 


Request Sense (Opcode 03H) 


The REQUEST SENSE CDB, shown below, is used to obtain more detailed 
information after execution of a command. Typically, a REQUEST SENSE. 
command is issued after a previous command has completed and a CHECK 
CONDITION siatus code has been issued to the Initiator. 


‘An Initiator normally issues 8 REQUEST SENSE command 2s Soon as it 
receives a CHECK CONDITION status code to obtain the Sense ata sived by 
the target controller. 
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10.7.9.4 
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‘Logical Unit Number (LUN) = Byte 01, Bits <07:05> 
“These bits specify the LUN of the addressed device for this command, 
‘Number of Requested Sense Bytes - Byte Of 


‘This byte contains the number of bytes of data the Initiator has allocated for 
the sense information, The UCO7/O8 always allocates 128 bytes for the sense 
data, although it normally looks only at the first seven bytes. The target 
controller does not have to return this mary bytes. Although the UCO7/08 asks 
for 128 bytes, it will accept any number between # and 128 


Extended Sense Byte Format 


‘The Extended Sense Byte format is shown below. Note that the format is only 
seven bytes long, although the controller can actually return up to 128 bytes. If 
it does, the last 121 bytes will be ignored. 
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Block Adseess (SB 
Logal Block Aadeess 


05 Logical Block Address 
[06 Topical lock Address (LSB) 
‘ald Address (VADD) ste 00, iL 07 


IF this bits set, the Logical Block Address (Bytes 03 through 06) contains vali 
information relaved to the error code 
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Sense Kev fife 02, Bits <03:00> 


‘The Sense Key bits indicate status information about any errors detected 
during the operation. The errors are listed and defined in Table 10-4, 


‘Logical lack Address = Bytes 03 through 06 


‘These bytes specify the Logical Block Address where the error specified by the 
Seise Key Ertor Code occurred. 


Table 10~4. Extended Sense Byte Sense Keys 


Cade Message Description 
| NOSENSE There ino Seme Key aformon to be 
‘reported forthe designs LUN. This ene 
‘eeu fr ¢susessfily completed 
‘Samat 
G1 | RECOVERED ERROR “The last command was completed 
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NOT READY 


‘The adressed LUN cannot be wed, 
Operator intervention might be euied 


MEDIUM ERROR 


“The command terminated witha 
nonrecorerablesrtor codon which was 
‘probably caused by a law inthe media by 
rerorin the revorded data 


HARDWARE ERROR 
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arameterssuphied as cate for same reed 


UNIT ATIENTION 
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toes erie te fs time aay coma 
‘Sisuedafter ths eondito is dtecte then 
the egustedeaiman eno Performa 
“This conion cleared when he next 
command is sted by th same host adie. 
UNIT ATTENTION i report to all SCSI 
ies that subsequent Bete command 1 
Oe LUN 


DATA PROTECT 


‘A write operation was atempted on a 
setepretected deve 


as nonreaverable and noretnyle dee 
rors 


| BANK eHEcK ‘A blank cor was encosntered during ead 
{peration ora pevonsl writen secur sas 
Stenntred dung wie operation. 

Os | DRIVE ERROR These cles ae interpre byte UCIT/O® | 
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10.7.10 


10.7.1 


Start/Stop Unit (Opcode 1BH) 


“The START/STOP UNIT, shown below, requests that the target controler cavse 
the LUN to spin up or spin down. The controller automatically performs 
STARTISTOP UNIT function during its initialization operation. 


mt] Be | pe | we | pe | me | me | aie 
aye | o7 | os | os | os | os | o@ | o | oo 
00 0 0 0 1 1 0 ih 
a TON oo [© | 0 [imma 
zm [etTey;etoltolefota 
eo pe pepe felofe foto 
om Te to fe [oe | © [| 3 | san 
wo te petetolof»teto 
“These bits specify the LUN of the addressed device for this command. 


‘When set to 1, this bit indicates the status wil be returned is soon asthe 
operation is initiated. Ifthe bitis cleared, the controller wil return the stats 
when the operation is complete, 


Start/Stop Bit = Byte 04, Bit 00 


‘When sct to 4, the START bit requests the logical unit be made ready for use: 
When cleared, the bit requests thatthe logical unit be stopped. 


Test Unit Ready (Opcode 00H) 


“The TEST UNIT READY CDB, showa below, causes a test to be performed 10 


TRS tne Gk des powered-on and seat This condoms indeaed by 
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‘Logical Unit Number (LUN) = Byte 01, Bils <07:05> 


‘These bits specify the LUN of the addressed device for this command, 


10.7.12 Write Filemarks (Opcode 10H, Tape Only) 


‘The WRITE FILEMARKS CDB, shown below, allows you to write a specified 
number of filemarks, 
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10.7.13 Space (Opcode 11H, Tape Only) 


‘The SPACE CDB, shown below, is used to position in the forward or reverse 
direction, over elements of the data set (data blocks, filemarks, occurrence of 1 
zquemtial filemarks, end-of-data). 
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Count specifies the number of elements to be spaced over. A positive value of 
‘Count spices in the forward direction, ‘To spac in the reverse ditection, set 
Count tothe 2's complement of the number of elements to be spaced over. 
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Code specifies the spacing action, as follows: 
Code ‘ation 


[0 _ [Space Data Blocks 
0 [1 _| Space Fitemaris 


40.7.14 Erase (Opcode 19H, Tape Only} 


‘The ERASE CDB, shown below, allows you to erase a section of tape 
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Ifthe Long bit equals 1, then a full erase from the current logical position to 
the physical end of tape will eccur. 


10.715 Load/Unload (Opcede 18H, Tepe Only) 


‘The LOAD/UNLOAD CDB, shown below, allows you to load or unload the tape 


in the drive 
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10.7.16 


‘The Load bit specifies the load or unload actions, as follows: 


‘tion 


Rewind, Unload, drive is NOT READY 


Lad, Rewind 9 BOT, drive is READY 


Write (Opcode OAH, Tape) 


‘The WRITE CDB for tape, shown below, transfers one or more bytes of data 
from the Initiator to the current position on the tape. 
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Write (Opeode OAH, Disk) 


“The WRITE CDB for disk, shown below, causes data to be transferred from the 
Initiator to the Target device, The amount of data witten is a multiple of the 
block length. The WRITE command specifies the starting logical block number 
‘and the number of blocks to be written. 
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If the disconnect furetion is enabled, the target controller can disconnect from 
the Initiator while executirg this command, 


“These bits specify the LUN of the addressed device for this command 
Logical Block Address ~ fives O1 through 03 

“These bytes specify the logical block where the write operation isto begin. 
Number of Blocks ja Transfer = Byte 04 


“This byte specifies the number of contiguous logical blocks of data to be 
transferred, When this byte contains all zer0s, 56 logical blocks of data are 
transferred. Any other Number of Blocks to Transfer value indicates that 
umber of blocks are to be transferred. 
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‘SCSI Group Code 1 Command Descriptions 


‘SCSI Group Code 1 command names and operation codes supported by the 
‘UCU7I08 ate listed by subsection number inthe fallowing table. These 
commands wil onl be used ifthe device sive exceeds the limitation of group 0 
command se. 


| 
Opeode | 
Sebsection UCOTIO8 SCSI Command iesadecieal) 
waa READ CAPACITY. 2% 
1082 READ (EXTENDED) 8 
1083 WRITE (EXTENDED) 28 


‘This subsection provides detailed descriptions of the commands, including 
CDB formats, hexadecimal operation code, byte and bit functions, and any 
necessary effects produced by the commands, Each UCOT/O8 SCSI command is 
deseribed in a separate subsection, 


‘A sample Group 1 CDBis shown in Figure 10-4, The fist byte of « command 
(Byte 00) contains two fields: the Group Code in the high-order three bits (bits 
‘<075>), and the Command Code in the low-order five bits (bits <0400>), 
‘The Group Code determines the length of the command packet in the CDB, | 
and together the Group and Command Codes determine the operation to be 
performed. Bits <0705> of byte 01 in the CDB contain the LUN ofthe device 
being addressed 


“The last byte (byte 09) in every CDB is a Control Byte which is always zero, The 
remaining bytes in the CDB contain Command-Dependent Parameters, i 


: Ifa bytein a CDB can be any bit pattem, itis specified as Not Used. 
inthe paragraphs describing that CDB. If a byte ina CDB musi be 
all zeros itis specified as Reserved in the paragrapls describing that 


DB. 
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Figure 10-4, Sample Group 1 Command Descriptor Block 
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10.82 


Read Capacity (Opcode 25H) 


‘The READ CAPACITY CDB, shown below, allows the Initiator to determine the 
maximum accessible logical blcek number on the specified LUN. "This 
command also returns the size of the logical block, The information is rewuned 
to the Initiator during the Data In phase 
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“These bits specify the LUN ofthe addressed device for this command. 
r = Bs 


“These bytes specify the logical block address where the Extended read 
‘operation isto begin. 


Reserved = Hotes 06 thrwgh (2 


‘These bytes are reserved and must be 2er0, 


Read (Extended) (Opcode 28H) 


The READ (EXTENDED) CDB, shown below, performs the same function as 
the Group D READ command: it causes the transfer of data from the Target 
‘device to the Initiator. The amount of transferred data is a multiple of the 
block length (ie.,512 data bytes/block). ‘The READ (EXTENDED) command 
specifies the staring block number and the number of data blocks to be read 
‘The READ (EXTENDED) command terminates when the number of data 
blocks to be read has been transferred 
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If the disconnect funetion is enabled, the Target can disconnect from the 
Initiator while executing this command, 
If any reservation access conflict esists, the Target terminates the READ 


(EXTENDED) command with 2 RESERVATION CONFLICT status code; no 
data is read, 


fan error occu: curing a read operation, the Target terminates the READ. 
(EXTENDED) command, sends a CHECK CONDITION status code to the 
Initiator, and seis the Sense Key that defines the error condition in the 
Extended Sense Byte 


sical Unit Ni IN)= 08> 
‘These bits specify the LUN of the addressed device for this command, 


7 = Bytes 02 


These bytes specify the logical block address where the Extended read 
operation isto begin, 


This byte is reserved and must be ae, 
‘Number of Blacks = fstes 07 through 08 

‘This byte specfis the number of contiguous logical blacks of data to be 
transferred: When this byte contains all zeros, no logieal blocks of data ate 


transferted. Any other value between 1 and 256, inclusive, indicates that 
rurmber logical blocks are to be transferred. 


‘SCS1 Group Cade 1 Commands 


108.3 


Write (Extended) (Opcode 2AH) 


“The WRITE (EXTENDED) CDB, shown below, performs the same function as 
the Group 0 WRITE command; it causes data to be transferred from the 
Thitiator to the Target device. The amount of data writen is @ multiple of the 
block length. ‘The WRITE (EXTENDED) command specifies the starting logical 
block number and the number of blocks to be written. 
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If the disconnect function is enabled, the Target can disconnect from the 
Initiator while executing this commans. 


‘Logical Unit Number (LUN) ~ Bite 01, Bits <O7:05> 
“These bits specify the LUN of the addressed device for this command 


‘These bytes specify the logical block where the Extended write operation is t0 
bexin. 


Reserved = He 06 
“This byte is eserved and must be zero. 
‘Number-of Blocks = Bytes 07 through 08 


“This byte specifies the number of contiguous logieal blocks of data to be 
transferred, When the Number of Blocks to Transfer is zero, no logical blocks 
Dfdata are transfecred. Any other value beween 1 and 256, inclusive, indicates 
that number of logical blocks are to be transferred. 
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SCSI Group Code 7 Command Descriptions 


‘SCSI Group Code 7 commands are vendor-unique SCSI commands. Group 
‘code 7 command names and operation codes are issued by the UCI7/08, These 
‘commands must be supported for NSCP-type replacements, 


“This subsection provides detailed descriptions of the commands, including 
CDB formats, hexadecimal operation code, byte and bit functions, and ary 
necessary event-sequence descriptions (i.e, effects produced by the commands). 
Each SCSI command is described in a separate subsection, 


A sample Group 7 CDB is shown in Figure 10-5, The first byte of a command 
(Byte 00) contains two fields: the Group Code in the high-order thiee bits (bits 
'<0705>) and the Command Code in the low-order five bits (bits <04 >) 
‘The Group Code determines the length of the command packet in the CDB, 
and together the Group and Command Codes determine the ope 

performed, 


Bits <07.05> of byte 01 in the CDB contain the LUN of the device being 
addressed. The UCO7NS, acting asa SCSI bus Initiator, supports up to eight 
LUNs: eigit disk drives, assuming that none of the drives are split. The LUN 
must be specified for all commands. If a LUN value issued by the Initiator in 
an IDENTIFY message differs from the value specified in the CDB, that value 
supersedes the value specified in the CDE. ‘The definition of the low-order bits 
in byte O1 is based on the current command, 


‘The last byte is reserved and is always zero, ‘The remaining bytes in the CDB 
are primarily commané-dependent. 


NOTE: Bits 00 and 01 of the last byte are normally used to link commands. 
However, the UCU78 newer links commands, so these bits are slways 


me) eles ls 
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Figure 10-5. Sample Group 7 Command Descriptor lock 
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SC3E Groep Code 7 Commands 


10.9.1 


10.9.2 


Read Long (Opcode E8H) 


The READ LONG CDB, shown below, causes the target controller to perform a 
read operation of one data block, beginning at the specified block address, The 
data and the six Error Correction Cade (ECC) bytes of the specified block are 
transferred to the Initiator, The ECC bytes follow the data. 


me par] ee | oe | be] Be | me | om 
pre | ov | os | os | os | os | oz | or | 
@ [ott Ls po, [oo ele 
OL cow ofel[el,eole 
a | Boek Aadess (458) 
@ Biosk Address 
(le lock Address 
[os Bock adress (5B) 

TT 7]*]To];o]o a 
a [ofel;olelfel[o a 
(pee fo fe fe fe fo fe fo 
fe foe fete tote fefofeo 


These bytes specify the block address where the read long operation is to begin. 


Write Long (Opcode EAH) 


The WRITE LONG CDB, shown below, eavses the target controller to perform 
awrite operation of one data block, starting atthe specified logical block 
address. The data and the six ECC bytes of the specified logical block are 
‘written for each legical block specified in the logial block address. The ECC 
bytes follow the data 
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oi | pie ] oe | pk | ox | oe | pw 
Byte os | os | 4 | os | o | om | 00 
o i [ra ae [oe [ac] wpa 
a TUN o[oteofeolfo 
@ 7 
03 
w 
os 
06 7 poe oTefs 
7 * [oe fo ofe fo 
is 7 [ojo ne 
oo 71°] ofolfo 
‘Block Address - Bytes 02 through 0S 


‘These bytes specify the block address where the write long operation is to 
begin, 


NOTE: The device must not change the ECC bytes supplied by the UCO7/O8 
These bytes must be written on the black specified by the command 
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Appendix A 
AUTOCONFIGURE, CSR AND VECTOR ADDRESS 


Ad Overview 


“The following discussion presents the algorithm for assignment of foating 
addresses and vectors forall DEC operating systems. Bus addresses are 
discussed in subsection 43.2. 


A2 Determining the CSR Address for use with Autoconfigure 


“The term Autoconfigure refers to a software utility that is run when the 
ccamputer is bootstrapped, This uty finds and identifies /D devices in the 
VO page of system memory 


‘Some devices (like the DMI) have fixed addresses reserved for them. 
‘Autoconfigure detects their presence by simply testing their standard address 
for a response, Specifically, the controstatus register (CSR) address, which is 
usually the first register ofthe block, is tested. 


‘Adresses for those devices not assigned fixed numbers are selected from the 
Toaiing CSR adéress space of the Q-Bus input/output (1/0) page. This means 
that the presence or absence of floating devices will affect the assignment of 
addresses to other floaiing-address devices. Sinilarly, many devices have 
floating interrup! vector addresses. According to the DEC standard, vectors 
‘must be assigned in a specific sequence and the presence of one type of device 
‘will affect the correet assignment of vectors for other devices. 


‘The CSR address for a Mloating-address davice is selected according to the 
algorithm used during autocenfigure. ‘The algorithm is used in conjunction with 
a Device Table, Table AI 


Essentially, Autoconfigure chscks each valid CSR address in the floating CSR 
address space for the presence of a device, Autoconfigure expects any devices 
installed in that space jo be in the order specified by the Device Table. Also. 
the utility expects an eight-byte block to be reserved for each device that is not 
installed in the system, Each empty block tells Autoconfigue to Took at the 
next valid address for the next device on thelist. 


‘When a device is detected. a block of addresses is reserved for the device 
according to the murber of registers it employs, ‘The utility then looks at the 
next CSR for that device wpe, Ifthere isa device there it is assumed to be of 
the same type as the one before it and a block is reserved for that device, If 
there is no response at the next adress, that space is reserved to indicate that 


= esijaia: Be eae: ialeeen PONE sad 


CSR Address for ase with Autoconfigure 


there ate no more devices of that type. Then the uillity checks the CSR addeess 
{at the appropriate boundaty) for the next device in the table. 


‘Table A-T, SYSGEN Device Table 
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CSR Aadares for use with Autocontire 


In summary, there are four rules that pertain to the assignment of device 
addresses in floating address space: 


1, Devices with floating adéresses must be attached in the order in which they 
are listed in the Device ‘Table, Table A-1 


2. The CSR address for a piven device type is assigned on word boundaries 
according to the nimber of Q-Bus-aczessible registers that the device has. 
‘The following table relates the umber of device registers to possible word 


boundaries, 
Deve R Possible Boundaries 
1 ‘Any Word 
z SOOT, KX 
34 SHOR 
3678 NOOONDO, KAD, KOKA, NONE 
9 rough 15 OOO, OOOO 


‘The Autocontigure utility inspects fora given device type only at one of the 
possible boundaries for that device. Thats, the wility does not look for & 
DME32 (16 registers) at an address that ends in 20. 


3. An Byte gap must follow the register block of any instilled device to 
indicate that there are no more of that type of device. ‘This gap musi start 
‘on the proper CSR address boundary for that type of deviee 


4. An S.byte gap must be reserved in Mating address space foreach device 
iype that isnot installed in the eurent system. ‘The gap must start on the 
proper wors boundary forthe ype of device the sp represents. That is, a 
Single DJ11 installed at 760010 would be followed by a gap starting at 
760020 to show a change of device types. A gap to show that there ace 
none ofthe next device on the ist, @ DH would begin at 760040, the next 
legal boundary fora DEIL-type device 


Vector Adres for use with Atoconfigute 


Determining the Vector Address for use with 
Autoconfigure 


‘There is a floating vector address convention that is used for communications 
and other devices which interface with the Q-Bus. ‘These vector addresses 
assigned in order starting at 300 and proceeding upwards to 777. ‘Table A-2 
‘hows the assignment sequence. For a given system configuration, the device 
‘with the highest floating vector cank would be assigned to vector adress 30. 
‘Additional devices of the same type would be assigned subsequent vector 
addresses according to the number of vectors required per device, and 
‘according to the starting boundary assigned to that device type 


Table A-2. Priority Ranking for Floating Vector Adéressing 
(starting at 300s and proceeding upwards) 


Number of Octal 
Ranke Device Vectors Modutus 

1 Delt z 10 

v Tus 2 0 

z uu 2 0 

2 DLII-At 2 0 

2 DUBE 2 0 

piv 3 0 

2 |__ ivi, Divi Fl z wo | 
3 Der 2 nm 

4 MIA 2 0 

3 DNIL 1 =| 
6 DMIL-BD/BA 1 a 

7 ETI modem eontrol 1 4 

8 DRII-A DRVII-B 2 wo ‘| 
9 DRIE-G DRVIE 0 
10 ABIL (wader + punch 4 2 

0 1b 2 0 

2 pio? 2 w 

5 DXIL 0 

in DLU-Cto DLVILF 0 

5 bait 2 10 

6 DIL 2 w 
Tote we pa 
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Vector cre for use with Autoconigure 


Tle 42, Priory Ranking for lotng Vetor Addressing 
(starting at 300s and proceeding upwards)(Continued) 
a Dae Nise | seas 
m |e a 20 
[sv ‘ 70 
[aren g %@ 
| pon v0 
Fa 2 wo 
a [bun povn 2 o 
2 [burn 2 a] 
B VII = modem contol 3 | 
a [ica 2 | 
2 wun 2 0 
26 [pn 2 wo 
26 [bat 2 wo 
a | banioasnaan 2 io 
a [een 2 wo 
2c 2 rn 
sc 1 w 
3) vw 0 
3 VMVIL i | 
ze ivor 
2 | _bwaM 2 7D 
3a LAAT 1 5 
35 TSH Tue 1 5 
| opsinx 5 
a_i i : 
38 Kwi z 0 
=| eaF 1 a 
| RX 1 4 
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or Address forse with Auoconfigue 


Tale 2. Pry Ranking Poting Vcr Aesing 
aang Sy ant reine Cotnes) 
ic Dove Nae’ | stds 
fat DRIL-Bt 1 4 
4a ML 1 4 
47 DEUNA? 1 4 
48 ‘UDASO? 1 4 
a 3 2 
| KMVIL 2. 10 
Ls DEVIL 2 10 


AKLIT of DEI sed asa console, has a Fixed vector. 


The fist device of this wpe has a Fixed vector. Any extra devices have a outing 
|__ seco, 


[DML ive Misstus wha cinconned 19 @ O-Bus va a is edaper. 


ctor addresses are assigned on the boundaries indicated in the modulus 
colunm of Table A-2, That is, ifthe modulus is 10, then the fust vector address 
for that device must end with zero (XX0). If the modulus is 4 then the frst 
sector adress ean end with zero or 4 (XX0,XX4), 


‘Vector addresses always fall on modulo 4 boundaries (XX0, XX4). That is, 
\eotor address never ends in any number but four or zero. Consequently, ita 
device has two vectors and the ist must start on a modulo 10 boundary, then, 
using 350 asa staring point, the veétors will be 350 and 354, 
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A4 — ASystem Configuration Example 


‘Table A-3 contains an example ofa system configuration that includes devices 
with fixed addresses and vectors, and floating addresses and/or vectors, 


‘Table A-4 shows how the device addresses for the floating address devices in 
Table A-3 were computed, including gaps. 


Table A~3. CSR and Vector Address Example 


Controter Vecior 
TUDAS 154 
1Dzit 300 
TUDAD 310 
2DAVIL 320, 330 
Table A, Floating CSR Address Assignment Example 
Tnstatled Device Octal Address 
Dat Gay 70010 
DEI Gap 760020 
pai Gap "760080 
DUI Gap "000 
DUPHT Gap 770050 
LKIA Gap 706 
DMCH Gap “ra 
== pail 70100 
Gap 70110 
[- EMC Gap 750120 
TPP Gap 0130 
ey Gap 010 
YNV3I Gap 7030 
a DWRIO Gap 70170 
RUT Gap “7200 
TPAU-K Gap HDD 
[Coon wet 
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Table A-4. Floating CSR Address Assignment Exaraple(Continued) 
KWILC Gap 760230 
Reserved Gap 760280 
RXH ow 760250 
DRILW Gap 12 
RIB Gap 760270 
MPI Gp 760300 
PVE Gap 7a | 
SBI Gap) 760321 
DMVIL Gap 760380 
DEUNA Gap 7089) 
"UDASO (UCITION) 77350 
"UDASO (UCHTION) 60354 

Gap 76034 
MP2 Cap, 760400 
KMSIT Gap 60820 
vsi00 Gap 70144 
TUS Cap TSO" 
Tus Gap 60et 
MVD Gap 714 
Davin 76180 
RVI FAS 

Gap 7a | 
DMz32 Gap eis 
CPB? Gap 70000 


[Fined Adress 
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Appendix B 
PROM REMOVAL AND REPLACEMENT 


Ba 


B2 


Overview 


This appendi provides instructions for replacing the firmware PROMS on the 
UCIT and UCIS, 


Exchanging PROMS 


“The UCU? firmware PROM is located jn the socket at U29: the UCIS firmware 
PROMS ate located at U22 and U23. Remove the existng PROMS from tiie 
sockets using an IC puler or an equivalent tol 


‘The PROMS are identified by the part numbers on top of the PROMs. Refer 
to Figure B-1 for proper pin 1 orientation and place the UC07 PROM in U29 
and the UCO8 PROMSs in U22 and U29. Make certain that each PROM 's 
firmly seated and that ao pins are bent or misaligned. (If the wo rows of 
PROM pins are to0 far apart to fit in the socket, grasp the PROM at its ends 
using your thumb and forefinger and bend one of the pin rows inward by 
pressing iL against a table top or other flat surface.) 


Tos Adar PROM Nomber POA bation | 
oT on ue | 
ucas for U2, U2 | 


PINT Si VIEWED FROM 


COMPONENT SIDE 
‘OF BOARD 


Figure Bl. IC Pin I Orientation 
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Appendix C 
DRIVE PARAMETERS, 


C.1 UC04 Optical Drive Compatibility | 


‘Table C-| lists the optical disk drive NOVRAN parameters for various optical 
Grives. If your application requires you to maintain compatibility with an 
Enulex UCO4 eptical disk subsystem, program the UCO7/0S NOVRAM using 
the parameters in this able. 


Table C-1. Optical Drive NOVRAM Settings for UCD 


Compatibility 
Ontinem | Optaech | O51 | Tosiba 
ree ed Me a 
locks pr ack 3 |» 2 a] | 
Blocks per disk 999 | 3eq000 | 1.mo000 | 292.723, 
‘NOTE llvahies arin decal 


€.2  UC04 Magnetic Drive Compatibility 


If your application requires you to maintain format compatibility with an 
slex UCOM magnetic disk subsystem, program the UCO708 NOVRAM for 
Type Code 1 or 2, and use the parameter values specified in the UCO4 manual 


€.3 General Drive Parameter Settings 


Tables C-2 and C-3 lit the NOVRAM parameters for some Emulex bridge 
ccoatroller and drive combinations that Emulex has tested. If your drive does 
hot appear in either table, or is an embedded SCST drive, al the information 
needed, with the exception of spares and sector offset can be found in your 
drive's manual 


I you have an embedded SCSI drive and the manual for the drive does not 
state the number of sectors per track, you can make the following caleulation 1 
determine the value to be entered when ER.D. asks for the number of piysical 


Geveral Dive Parameter Seings 


sectors per trick, Ifthe result ofthe ealeulation isa fraction, truncate the 
result 19 the nearest integer 


Sectors per track = 


Physical blocks per drive 
Payatel cyvders par dire X Pipe each por Give 


‘Example: For a 760M byte drive, having 1624 cylinders, 15 heads, and 1.484375 
physical blocks, how many sectors are there per track? 


Sectors per track 


= 1484375 = 1484375 = 60935 
THX RO 


‘which truncates to 60 sectors per track 


If the drive is being formatted with the default values and you get a message 
uring formatting that a mode select error has occurred, you can ignore the 
message. The value calculated for user size vill be close enough that 10 
problem should oceur due to slight differences between the actual user size and 
the calculated user size. 


Table C-2. Drive Configuration Parameter Values for Emulex MDO1-Based 


‘Subsystems 
Parameter Drive Name 
Basi] cde [EE wren] CDC Ween] Fujtse | Master | Redine 
Sele | Went [testy | ts | waaeias | xriio | "208 
Type Code i 1 1 1 1 a 
Physi Secwrs perTack [17 7 7 7 a 7 7 
Heads 7 5 9 5 ny 5 a | 
as | o7 | a7 | os | a [ om [ot 
Spare Sectors per Tack i o 1 r 7 1 1 
Space Cylinders 2 2 2 2 2 
Reduced Write Current zo | 7 | oo [os | a [ om | on 
‘Write Presompensaton zo [0 0 o 7 | ow | ou 
Step Code 1 n 1 1 1 1 Hi 
Removable Media Flag N N N N N N Nv 
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Table C-3. ESDI Drive Configuration Parameter Values for Emulex MD21, MD23, and 


‘MD25-Based Subsystems 
Parmeter Drive Name 
GHC] Fajnse | Hoon | Maxtor | Mawor | Maxie | icropo- mens 
swronin | Saver | oxsi2t7 | exearis | eseaseo | exeaigo [iy 1350 "00 
Tpecoue | 6 6 6 6 6 6 6 6 6 
Physica w | o |» | w |e |e [as | 3s 
Sectors per 
Track 
Heads 9 wo [| 0 ef 5 5 3 2 
Physical wo [sa | os | im | ima | tox | 102 aT 
Cylinders | 
Spare T 7 oa bar n 1 Fi F 7 
Sectors per 
Track 
Spare z 2 2 2 2 2 2 z 2 
Cylinders 
Removable | _N N N wftwf{sr{srifs |e 
Media 
Flag 


Panera edt DerAeees 


C4 Drive Parameters {EC0751001-09. Rev 


Appendix D 
TERMINATION POWER 
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Overview 


‘This appendix outlines the different methods for previding termination power, 


‘Termination 


‘SCSI buses are terminated at cach end. The UCO6/07/08 provides termination 
foc one end of the cable. The last SCSI device on the bus must Ikewise 
terminate the bus; however, controllers daisy chained between the UCOS/07/08 
and last controler on the bus must have their terminators removed, Sce the 
controller or subsystem manufacturer's documentation for instructions in 
installing or removing terminators. 


‘Termination Power 


‘The new dualswide version of the UCO6 and UCO7 provides four methods of 
providing for termination power. Table D1 shows the jumper secing for each 
‘method. Figures D-1 through D-4 illusieate the schematics for termination 
power, 

The dualwide UCO6/O7 were designed to comply withthe latest SCST 
specification eoncerning SCSI termination power, As configured from the 
factory, the SCSI terminating network on the UCDSOT uses +$V supplied on 
pin 26 of the SCSI bus. ‘The 5 vols can be supplied by other devices on the 
‘SCSI bus, or by the UCO6/07itsell. In the factory configuration, the UCT 
Supplies power to pin 26 of the SCSI bus. 


In some cases, the user might require that the UCOGID7 provide power for its 
‘own terminators without applying power to pin 26. This can be accomplished 
by cutting one etch and adding a jamper. See Table D-1 for further details, 


For the UCO6/07 to supply termination power to pin 26, insiall jumper D-E for 
the UCH7 or JP2 for the UCIG. The UCDG/OT SCSI port is equipped with a 4.1 
‘mF tantalum capacitor and 4.01 mF capacitor. These capacitors prevent noise 
‘due to high curtent switching from affecting termination power. 


TE 


Termination Power 


D2t4 


“The temnination pover on the UCDG/O7 has the following characteristics: 
© 4.40 volts DC to 4.90 volts DC 
1m Fused at 1 ampere (Fuse: Fl) or self-resetable circuit protection 
1 Diode to prevent backflow of power into the UCO7 
= Jumpers to enable or disable this feature 


Table D1. Termination Power Options 


“Temper 
Settieg | weve UCO? Deseriot | 
Fact ge | DEIN | The UCDO? supplies termination power 
ger 2| ABIN | wthebus. The UCUT termination 
B-C OUT | networkis connected to pin 3. 
Alu D-EOUT | ‘The UCO6IOT termination network 
ADIN. | connected to gin 26. Pin 25 s unpovered 
BC Our | ty the COST. Some other device must 
supply termination power. | 
AL? gr | DEIN | The UCO6O7 supplies termination power 
ger £2 | ABCUT | tthe bus. The UCO6IOT termination 
JPL 23 | BeCIN. | network i not fused, but is connected 10 
the + 5¥ suppying the UCU507 
Al D-E QUT | The UCOGOT termination network 8 


ABCUT | connesied to the +5V supplying the 

BeCIN | UDG with no fuse protection. Fin 26 
‘sunporered by the UCO6IT, 

NOTE: Jumpers A, B, and © are solder pads Ieated on theboard. You must 

ut the etch n the solder sie aad installa small wire jumper (component side) 

|_ for any changes. 


SCSI Bus Noise Sensitivity 


Init’ preseat form, the SCSI bus is very sensitive to noise on termination 
power, The factory configuration should present no problems in most 
applications however, in some applications involving multiple CPUs and a 
large number of heavily laaded SCSI disks on the same SCSI bus, termination 
power noise might be deteeted. If yoa have an application as described above 
find experience problems such as data errors, drives going offline, ete, change 
to Termination Power Akerate 3. Ifthis does not help, contact Emulex 
“Techical Support. 
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Figure D-1. UCO6IO7I08 Termination Power Sehematic (Factory Configuration) 
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Figure D-2, UC05I07/03 Termination Power Scheraate (Alternate 1) 
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Figure D-3. 0C06107108 Termination Power Schematic (Alternate 2) 
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Figure Do, UC06I07/08 Termination Power Schematic (Alternate 3) 
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